3H), 3.67-3.56 (m, 4H), 3.50-3.41 (m, 2H), 3.28 (t, J = 8.75, 1H), 3.26-3.18 (m, 3H) . 13 C NMR (200 MHz, D 2 O) δ: 101.7, 99.2, 99.1, 97.4, 96.4, 77.1, 77.0, 76.7, 75.9, 75.7, 75.4, 74.8, 72.7, 72.2, 71.7, 69.5, 69.3, 69.0, 68.9, 68.8, 66.2, 65.9, 58.1, 57.8. MS (ESI) m/z calcd for (M-3H) 3-654.3459, found 654.3333.
Procedure for periodate oxidation
Oligosaccharide 3 (2 mg) was dissolved in 0.4 mL NaH 2 PO 4 buffer (pH 7.0), 20 equiv sodium periodate (NaIO 4 ) was added at 37 o C in the dark for 3.5 h. The reaction was quenched by the addition of ethylene glycol (20 equiv) followed by dialysis (MWCO 100-500 Da) against distilled water and lyophilization to produce aldehyde 4 in 90% yield.
Procedure for alkaline elimination
Oligosaccharide aldehyde 4 (1.8 mg) was dissolved in 0.3 mL NaH 2 PO 4 buffer (pH 7.0) and then adjusted to pH 12.0 with 0.5 M NaOH aqueous. After standing at room temperature for 30 min, the solution was neutralized with 0.5 M acetic acid. The resulting mixture was dialyzed (MWCO 100-500 Da) against distilled water and lyophilized to obtain the elimination compound 5 in 80% yield. 1 H NMR (600 MHz, 99.0, 96.5, 96.4, 96.1, 76.2, 75.6, 75.5, 70.9, 69.8, 69.5, 69.2, 69.0, 66.4, 66.2, 66.1, 61.2, 57.8 . MS (ESI) m/z calcd for (M-3H) 3-529.3042, found 529.3040. Three set peaks between 3.4-3.7 ppm in 1 H NMR spectrum (Fig. 2 in the manuscript) was from glycerol.
Procedure for Smith degradation
Oligosaccharide aldehyde 4 (1.2 mg) was treated with sodium borohydride (NaBH 4 ) in distilled water for 3 h at room temperature and then excess borohydride was quenched with 1 M acetic acid. After dialysis against distilled water and lyophilization, the 99.0, 96.5, 96.4, 96.0, 77.5, 75.8, 75.7, 75.3, 71.8, 70.7, 69.7, 69.3, 69.1, 68.8, 66.3, 66.2, 66.1, 61.2, 57.9 . MS (ESI) m/z calcd for (M-3H) 3-535.9796, found 535.9796. Three set peaks between 3.4-3.7 ppm in 1 H NMR spectrum (Fig. 2 in the manuscript) was from glycerol.
Procedure for acidic hydrolysis of compound 5
Compound 5 (0.9 mg) was dissolved 0.5 M TFA or 0.05 M HCl in 0.4 mL volume at room temperature for 24 h. The reaction was terminated by the addition of 0.5 M NaOH to pH 7.0 and dialyzed to afford the degradation product 8 in 85% yield. 
